Geospatial Representation of River Channels
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Abstract: A geographic information systeifGIS) approach for creating a three-dimensio(@D) topographic data set for straight or
meandering river channels is presented. As input, the approach requires channel banklines, an initially arbitrary centerline, and a set
(x,y,2) river bathymetry points. A curvilinear orthogorsln-coordinate system that references data along and transverse to flow in the
river channel is used. The methodology includes locating the channel centerline along the thalweg and then using it as a reference ft
assignings, n-coordinates to the bathymetric data. The resulting bathymetric data is, the-coordinate system are used to create a
square mesh, or FishNet, and this FishNet is then transformed back to the axigiratoordinates to get a flow-oriented 3D mesh. The
resulting 3D mesh is a network of lines transverse to the flmess sectionsand lines parallel to the floviprofile lineg. The output thus
provides a flow-oriented 3D representation of channel geometry that can be used for river habitat and hydraulic modeling.

DOI: 10.1061({ASCE)1084-0699200510:3243

CE Database subject headings: Bathymetry; Geographic information systems; Hydraulic models; Stream channels; Meandering
streams

Introduction three-dimensional measurement points of river bathymetry.

Given the channel boundary, an arbitrary centerline, and 3D
The geospatial representation of rivers has been materially im-measurement points of river bathymetry, the procedure presented
proved in recent years by the dense mapping of land surfacein this paper produces two outputs: the thalweg and a 3D mesh.
terrain using such techniques as LIDAIRJht detection and rang- ~ The thalweg is the line connecting the points of lowest bed eleva-
ing). However, currently used LIDAR methods cannot penetrate tion in a river channel. The 3D mesh is a flow-oriented network of
water, so the most critical part of the terrain from the river hy- lines that are transverse to the flgevoss sectionsand parallel to
draulic viewpoint, namely, the channel bed shape, has to be meathe flow (profile lineg. The 3D mesh provides geometric data that
sured by other means. The traditional method of such measurecan be used as an input to one-, two-, and 3D hydraulic models.
ment has been to use surveyed cross sections, but they can onlyhe procedure presented in this paper is applicable only to
be approximately integrated with a terrain surface. A precise way straight or meandering river channels and is not applicable to
of measuring river bathymetry is by using depth-sounding mea- braided river channels, floodplains, or river channel confluences.
surements from a boat combined with global positioning system
GPS location of the measuring device to generate a set of scatCoordinate Systems
tered(x,y,2) points over the riverbed. To adapt river bathymetry
measured in this manner to form the framework for two- This paper uses two different coordinate systems, namely, Carte-
dimensional(2D) and three-dimension&BD) hydraulic models, sian coordinates and curvilinear orthogonal coordinates. These
it is necessary to re-form the data into a spatial mesh that repre-coordinate systems are briefly explained here with reference to
sents the river channel at regular intervals, preferably oriented inFig. 1. In a Cartesian coordinate systéry), any pointP is
the direction of flow. This paper presents a geographic informa- identified by its location east and north of a fixed origig, y,).
tion system GIS approach for creating 3D data sets for river chan-For any point, thex-coordinate(easting is the perpendicular dis-
nels by using the channel boundary, an arbitrary centerline, andtance to the point from thg-axis, and the/-coordinate(northing

is the perpendicular distance to the point from fhexis.
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